The base pair/secondary structure class bias occurs not by chance.
To test if the base pair/RNA secondary structure class bias occurs just by chance, we shuffled the viral sequences with different k-mer sizes ( Fig. S4 ): (i) single nucleotide shuffling (k=1) to preserve the nucleotide usage; (ii) k=2 to preserve the di-nucleotides, since base-pair stackings may significantly contribute to the minimum free energy calculation of secondary structures. Furthermore, we performed a codon shuffling, to preserve the codon distribution and a codon-pair shuffling, to preserve the codon-pair distribution. We counted the frequency of the base pair/RNA secondary structure class for all shufflings and found an equal distribution of base-pairs in the mono-and di-nucleotide shuffled sequences. This finding is very important since it excludes a bias produced by the folding program RNAfold itself. Interestingly, the codon shuffled samples preserve the bias, indicating that the codon usage is a significant factor for the base-pair formation. Moreover, if we keep the nucleotide distribution per codon position constant and build artificial codons, the effect remains the same (Fig. S5 ). Thus, that the nucleotide distribution per codon position is important, not the codons itself.
The base pair/secondary structure class bias can be found in the complete ensemble of RNA secondary structures.
We performed a partition function folding for all human mRNAs (selecting one transcript per mRNA) with RNAplfold (Lorenz et al., 2011) with a window size of 50 nt and a minimum output probability of 0.01. In the complete ensemble of RNA secondary structure we found a similar distribution of the overall number of base pairs compared to the MFE base pairs per class. The MFE base pair bias is more pronounced, which suggests that the MFE structure seems to support the observed pairing bias ( Fig. S3 ). (Roseman, 1988) . The output curve was smoothened by plotting the mean values of a sliding window with five amino acids. (C-E) RNA secondary structure class plots for c 1 (C), c 2 (D) and c 3 (E). The frequency of each RNA secondary structure class was calculated using a window size of 200 nt and a step size of 5 nt, plotting the means of values for a given nucleotide derived from all windows containing the respective nucleotide (at genome ends, window size was reduced down to 50 nt). At the positions of the J7880 and J8880 elements, lows in c 1 are seen, with corresponding high values in c 2 , suggesting functional RNA secondary structure regions in coding sequence regions encoding hydrophilic parts of the protein. In contrast, at the position of the CRE, a low in c 2 is visible, with high values in c 1 , correlating with the fact that the very C-terminus of the NS5B replicase contains a hydrophobic transmembrane region.
